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FASTENER AND METHOD FOR REDUCING 
STRESS FAILURE IN AN ENGINE 

COMPONENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention is directed to a fastener, fastener 

joint, and a method for reducing stress in an internal 
combustion engine component. 

2. Description of Related Art 
Various designs for threaded fasteners are knoWn for 

addressing different problems associated With fasteners. For 
example, US. Pat. No. 4,973,209 to Essom et al. discloses 
a screW for use in contaminated pre-tapped holes. The 
reference discloses a locking screW having a head at one 
end, a special entry portion at the other end, and a trilobular 
shank portion extending from the entry portion toWard the 
head. The screW is disclosed as having a thread pro?le that 
is of a double angle con?guration, and having an entry 
section that is tapered and formed With a series of trunca 
tions Which serve to clear progressively, a contaminating 
coating in an internally threaded Workpiece, such as a nut. 
US. Pat. No. 6,120,227 to Murase et al. discloses a 

self-aligning bolt that corrects misalignment of the bolt even 
When the bolt is inserted slanted into a mating hole or a nut. 
The reference discloses that the bolt includes a constant 
diameter columnar portion having a diameter smaller than 
that of a bolt shank portion. The columnar portion is 
disclosed as being formed on an end portion of the bolt 
shank portion, and includes a short tapered portion therebe 
tWeen. 
US. Pat. No. 4,090,544 to Bagheri et al. discloses a 

self-locking screW fastener With at least one radially out 
Wardly protruding lobe Which serves to lock the screW 
fastener When in use. The screW fastener is disclosed as 
having an externally screW threaded fastener body With a 
longitudinal bore With a reduced inner axial portion and an 
outer axial portion of enlarged diameter. The reference 
further discloses that to form the protruding lobe, a noncir 
cular mandrel is forced into the bore to expand the reduced 
inner portion thereof. 
Numerous different fasteners have been used for internal 

combustion engine components. These different fasteners 
secure various engine components together to alloW the 
engine to function properly. Many fasteners are subjected to 
high torque to tightly secure internal combustion engine 
components together, and are subjected to signi?cant clamp 
ing loads. For example, main bearing bolts are used to secure 
bearing caps to the engine block. Cylinder head studs and/or 
bolts are used to tightly secure the cylinder head to the 
engine block. In both of these applications, high torquing of 
the fasteners is required to establish high clamping loads, 
and the fasteners are subjected to high cyclical loads caused 
by the operation of the internal combustion engine. 

After long periods of use, it has been found that stress 
crack and joint failure can occur in the internal combustion 
engine components at these locations. In this regard, such 
failures have been found especially When the fastener joint 
is subjected to additional stress. For example, in continuing 
to improve their products, an engine manufacturer may 
increase the poWer or torque output of their internal com 
bustion engine by increasing the cylinder pressures. This 
may be attained through various Ways, including modi?ca 
tion of the internal combustion engine or by optimiZing 
engine operational parameters. Such increase in cylinder 
pressures of internal combustion engine has been found to 
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2 
cause stress cracks at the threads engaged by the main 
bearing. If such stress cracking and joint failure occurs in the 
engine block, the repair can be extremely expensive. There 
fore, there exists an unful?lled need for a method for 
reducing stress failures at fastening joints in an internal 
combustion engine that can be caused by cyclical loading of 
highly torqued fasteners When cylinder pressures are 
increased. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing, an advantage of the present 
invention is in providing a threaded fastener for speci?cally 
reducing stress failures in a fastening joint of an internal 
combustion engine. 

In accordance With one aspect of the present invention, a 
fastener joint that reduces stress failure in an internal com 
bustion engine component is provided. In one embodiment, 
the fastener joint includes a threaded hole in the internal 
combustion engine component, and a threaded fastener 
having a threaded tip portion With a radius and a distal end. 
The threaded tip portion is inserted into the threaded hole of 
the internal combustion engine component to engage the 
threaded hole, and de?ne a threaded interface betWeen the 
threaded hole and the threaded tip portion. In accordance 
With the present invention, the threaded fastener includes a 
stress reduction means for increasing the load carrying 
capability of at least a portion of the threaded interface. 

In one embodiment of the fastener joint, the stress reduc 
tion means includes progressive reduction of the radius of at 
least a part of the threaded tip portion. In this regard, the 
radius may be progressively reduced to the distal end of the 
threaded tip portion. In one implementation, approximately 
3 to 10 threads of the threaded tip portion from the distal end 
have reduced radius. 

In accordance With another embodiment of the fastener 
join, the stress reduction means includes an axially extend 
ing hole at the distal end having a progressively reduced 
diameter aWay from the distal end. In this regard, the largest 
diameter of the hole may be positioned at the distal end. In 
one implementation, the largest diameter of the hole is 
approximately 35-60% of a major diameter of the threaded 
fastener, and the hole as a depth dimension of approximately 
60-110% of a major diameter of the threaded fastener. 

Still another aspect of the present invention is in provid 
ing a fastener that reduces stress failure of a fastening joint 
of an internal combustion engine component. In one 
embodiment, the fastener includes an elongated shank, and 
a threaded tip portion on the elongated shank With a radius 
and a distal end. The threaded tip portion at least partially 
de?nes a threaded interface When in use, and the radius of 
at least a part of the threaded tip portion is progressively 
reduced toWard the distal end. In one embodiment, approxi 
mately 3 to 10 threads of the threaded tip portion from the 
distal end have reduced radius. 

In another embodiment, the fastener includes a threaded 
tip portion With an axially extending hole at the distal end 
having a progressively reduced diameter aWay from the 
distal end. In one embodiment, the largest diameter of the 
hole is approximately 35-60% of a major diameter of the 
threaded fastener, and the hole as a depth dimension of 
approximately 60-110% of a major diameter of the threaded 
fastener. 

In accordance With another aspect of the present inven 
tion, a method for reducing stress failure in a fastening joint 
of an internal combustion engine component is provided. In 
one embodiment, the method includes providing a threaded 
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hole in the internal combustion engine component, provid 
ing a threaded fastener having a threaded tip portion With a 
radius and a distal end, and inserting the threaded tip portion 
into the threaded hole of the internal combustion engine 
component to de?ne a threaded interface betWeen the 
threaded tip portion and the threaded hole. The method 
further includes increasing the load carrying capability of at 
least a portion of the threaded interface. 

In accordance With one implementation, the present 
method includes progressively reducing the radius of at least 
a part of the threaded tip portion. In this regard, the radius 
may be progressively reduced to the distal end to reduce the 
stress at the distal end of the threaded fastener. In one 
implementation, approximately 3 to 10 threads of the 
threaded tip portion from the distal end have reduced radius. 

In accordance With another implementation, the present 
invention includes providing an axially extending hole at the 
distal end of the threaded tip portion, the hole having a 
progressively reduced diameter aWay from the distal end. In 
this regard, the largest diameter of the hole may be posi 
tioned at the distal end. In another implementation, the 
largest diameter of the hole is approximately 35-60% of a 
major diameter of the threaded fastener, and the hole as a 
depth dimension of approximately 60-110% of a major 
diameter of the threaded fastener. 

These and other advantages and features of the present 
invention Will become more apparent from the folloWing 
detailed description of the preferred embodiments of the 
present invention When vieWed in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional vieW of a prior art threaded 
fastener used in an internal combustion engine component. 

FIG. 2 is an enlarged cross-sectional vieW of the stress 
failure that can occur at the threaded interface When the prior 
art threaded fastener of FIG. 1 is used. 

FIG. 3 is a cross-sectional vieW of a threaded fastener in 
accordance With one example embodiment of the present 
invention. 

FIG. 4 is an enlarged cross-sectional vieW of the threaded 
tip portion of the threaded fastener of FIG. 3 and the 
threaded interface provided thereby. 

FIG. 5 is a cross-sectional vieW of a threaded fastener in 
accordance With another example embodiment of the present 
invention. 

FIG. 6 is a cross-sectional vieW of a threaded fastener in 
accordance With still another example embodiment of the 
present invention. 

FIG. 7 is a cross-sectional vieW of a threaded fastener in 
accordance With yet another example embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 shoWs a cross-sectional vieW of a prior art threaded 
fastener 2 that is used in an internal combustion engine. As 
can be appreciated, the threaded fastener 2 is a bolt. The 
threaded fastener 2 is used to secure tWo components of an 
internal combustion engine together, for example, to secure 
a cylinder head 10 to the engine block 7 in FIG. 1. As can 
be seen, the threaded fastener 2 includes a head 3, a shank 
4, and a threaded tip portion 5 Which terminates at a distal 
end 6. The threaded tip portion 5 is inserted into a threaded 
hole 8 that is provided in the internal combustion engine 
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4 
component, for example, the engine block 7 shoWn. The 
threaded hole 8 includes threads 9 that are engaged by the 
threaded tip portion 5 of the threaded fastener 2, thereby 
de?ning a threaded interface betWeen the threaded tip por 
tion 5, and the threaded hole 8. 
By tightening the threaded fastener 2 into the threaded 

hole 8, the cylinder head 10 is securely clamped to the 
engine block 7. HoWever, after long periods of use or 
increase in the force fastener is subjected to additional stress, 
it has been found that stress cracks can form in the internal 
combustion engine component thereby causing a joint fail 
ure. For example, as noted, if the cylinder pressures are 
increased through modi?cation of the internal combustion 
engine, the increase in cylinder pressures has been found to 
cause stress cracks at the threads engaged by the main 
bearing. 

FIG. 2 shoWs an enlarged cross-sectional vieW of the 
threaded interface betWeen the threaded fastener 2 and the 
engine block 7. As shoWn, stress fracture 14 has been 
observed to occur in the engine block 7. Such fractures can 
diminish the durability and reliability of the internal com 
bustion engine. Such stress cracks 14 have been observed to 
especially occur in high torque applications Where the 
threaded fastener 2 is subjected to cyclical loading. 
Examples include main bearing bolts, and cylinder head 
studs/bolts. It has further been observed by the Applicants of 
the present invention that such stress cracks 14 typically 
occur at the threaded tip portion 5 of the threaded fastener 
2. In particular, such stress cracks 14 have been observed to 
occur relatively close to the distal end 6 of the threaded 
fastener 2. 
The applicants of the present invention have found that 

the threaded tip portion 5 of the threaded fastener 2 exerts a 
force on the threads 9 of the threaded hole 8 Which is higher 
than the remaining engaged threads on the shank 4 of the 
threaded fastener 2. In other Words, disproportionate amount 
of stress occurs at the threaded interface betWeen the 
threaded tip portion 5 and the threads 9 of the threaded hole 
8. Correspondingly, this can result in a stress crack 14 in the 
internal combustion component as shoWn in FIG. 2. The 
stress crack 14 has been found to more likely occur proxi 
mate to the distal end 6 of the threaded fastener 2 as clearly 
shoWn in FIG. 2. Even With torque-to-yield tightening of the 
fasteners, maximum stress and corresponding strain ampli 
tudes occur at the threaded tip portion 5, especially as the 
cylinder pressures and loads increase in the internal com 
bustion engine. Further, such stress cracks 14 occur proxi 
mate to the distal end 6 of the threaded fastener 2 because 
Whereas most of the engaged threads 9 of the threaded hole 
8 are under compression, threads proximate to the distal end 
6 are not under compression. Thus, the highest stress/strain 
amplitudes in the threads 9 of the threaded hole 8 tends to 
be proximate to the distal end 6 of the threaded fastener 2. 

To address the above-identi?ed problem associated With 
the conventional threaded fasteners and application thereof 
in internal combustion engine components, novel threaded 
fasteners are disclosed herein Which include a stress reduc 
tion means that increases the load carrying capability of at 
least a portion of the threaded interface betWeen the threaded 
tip portion of the fastener and the threaded hole by reducing 
stress and/or strain amplitudes. In this regard, FIG. 3 shoWs 
a cross-sectional vieW of a threaded fastener 20 for an 
internal combustion engine component in accordance With 
one example implementation of the present invention. 

In particular, in a manner described above relative to FIG. 
1, the threaded fastener 20 is a cylinder head bolt but may 
also be a main bearing bolt. The threaded fastener 20 
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includes a head 22, and an elongated shank 24 having a 
threaded tip portion 26 that terminates at distal end 28. As 
shown, the elongated shank 24 of the threaded fastener 20 
includes threads 30 thereon. The threaded fastener 20 is used 
to secure the cylinder head 10 to the engine block 7. In this 
regard, the engine block 7 is provided With a threaded hole 
40 having threads 42 therein. The threads 30 of the threaded 
fastener 28 engage the threads 42 of the threaded hole 40 to 
alloW clamping of the cylinder head 10 to the engine block 
7 in the manner knoWn. The threaded tip portion 26 of the 
threaded fastener 20 engages the threads 42 of the threaded 
hole 40 to de?ne a threaded interface betWeen the threaded 
hole 40 of the internal combustion engine component and 
the threaded tip portion 26. As described in further detail 
beloW, the threaded fastener 20 is provided With a stress 
reduction means for increasing the load carrying capability 
on at least a portion of the threaded interface so as to reduce 
the occurrence of the stress crack such as that shoWn and 
discussed above relative to FIG. 2. 

In the above regard, FIG. 4 shoWs an enlarged cross 
sectional vieW of the threaded tip portion 26 of the threaded 
fastener 20 that is received Within the threaded hole 40 of the 
engine block 7. The threaded fastener 20 is provided With a 
stress reduction means Which, in the illustrated embodiment, 
includes progressive reduction of the radius of at least a part 
of the threaded tip portion 26. More speci?cally, the radius 
of the threads of the threaded tip portion 26 as measured 
from the central axis CA (alternatively, the major diameter 
of the threaded tip portion 26) is progressively reduced. In 
the illustrated embodiment of FIG. 4, the radius of the 
threaded tip portion is progressively reduced to the distal 
end 28 of the threaded tip portion 26. In the enlarged vieW 
of FIG. 4, R0 represents the standard radius from the central 
axis CA for most of the threads of the threaded fastener 20 
(major diameter being tWice the radius from the central axis 
CA). As can be seen in FIG. 4, the radius of the threads of 
the threaded tip portion 26 from the central axis CAbecomes 
progressively smaller toWard the distal end 28, that is, 
RO>Rl>R2>R3. 

The rate of the decrease in the radius of the threads can 
vary based on the application, the length of the threaded 
fastener, and the desired reduction in stress. HoWever, 
reducing the radius of approximately 3 to 10 threads at the 
threaded portion tip 26 has been found to be suf?cient to 
reduce the likelihood of stress cracks in may applications, 
FIGS. 3 and 4 shoWing a threaded fastener in Which 3 
threads have been reduced in diameter. 

The above-described progressive reduction of the radius 
of the threaded tip portion 26 of the threaded fastener 20 has 
been found to increase the load carrying capability of the 
threaded interface betWeen the threaded tip portion 26 and 
the threaded hole 40 of the internal combustion engine 
component such as the engine block 7. Correspondingly, 
When the radius of the threaded tip portion 26 is progres 
sively reduced to the distal end 28 in the manner shoWn in 
FIG. 4, the occurrence of stress cracks in the engine block 
7 is reduced. The disclosed geometry of the threads 
increases the load carrying capability of the threaded inter 
face by progressively reducing the surface contact betWeen 
the threads of the threaded tip portion 26 and the threads 42 
of the threaded hole 40 so that the threads of the threaded tip 
portion 26 does not transfer as much force to the threaded 
hole 40 as compared to conventional fasteners. 

In addition, it should be noted that Whereas in the illus 
trated embodiment of FIG. 4, only three of the threads in the 
threaded tip portion 26 are shoWn as having reduced radius, 
other implementations of the present embodiment may be 
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6 
provided With additional threads that have reduced radius, 
i.e., RO>R. Of course, it should also be noted that Whereas 
the last thread at the threaded portion tip 26 (i.e. the thread 
With R3) is shoWn as engaging the threads 42 of the threaded 
hole 40, in other embodiments, additional threads or a 
lead-in tip may be provided Which need not engage the 
threads 42 of the threaded hole 40. 

FIG. 5 shoWs a cross-sectional vieW of a threaded fastener 
50 in accordance With another example embodiment of the 
present invention. As can be seen, the threaded fastener 50 
is implemented as a cylinder head stud having an elongated 
shank 54 With threads 56. The threaded fastener 56 includes 
a threaded tip portion 58 that is received in the threaded hole 
40 provided in the internal combustion engine component 
such as engine block 7. The threaded fastener 50 is used to 
secure tWo components of an internal combustion engine 
together, ie to secure the cylinder head 10 to the engine 
block 7. 

In the manner described relative to FIG. 3 discussed 
above, the threaded fastener 50 includes a stress reduction 
means in Which the radius of at least part of the threaded tip 
portion 58 is progressively reduced toWard the distal end 60. 
In this regard, at the threaded tip portion 58 of the threaded 
fastener 50, radius RO>R in a manner similar to that as 
shoWn in FIG. 4 described above. By progressively reducing 
the radius of at least part of the threaded tip portion 58, the 
load carrying capability of the threaded interface betWeen 
the threads 56 of the threaded fastener 50 and the threaded 
hole 40 is increased. Correspondingly, reduction in the 
occurrence of stress cracks in the internal combustion engine 
component such as the engine block 7 is realiZed. 

FIG. 6 shoWs a cross-sectional vieW of a threaded fastener 
70 in accordance With yet another embodiment of the 
present invention Which includes a stress reduction means. 
As can be seen, the threaded fastener 70 is a cylinder head 
bolt Which is used to clamp the cylinder head 10 and the 
engine block 7 together. Of course, the threaded fastener 70 
may also be a main bearing bolt for an internal combustion 
engine. The threaded fastener 70 is provided With a head 72 
and a shank 74 having a threaded tip portion 78 that 
terminates at the distal end 80. The threaded tip portion 78 
of the threaded fastener 70 engages the threads 42 of the 
threaded hole 40 provided in the internal combustion engine 
component, for instance, the engine block 7 in the illustrated 
example. 
The threaded fastener 70, includes an axially extending 

hole 82 that extends from the distal end 80 of the threaded 
tip portion 78 into the shank 74. The axially extending hole 
82 is implemented to have a progressively reduced diameter 
aWay from the distal end 80 such that it has a frusta-conical 
shape as shoWn in FIG. 6. Thus, in the embodiment shoWn, 
the largest diameter of the hole 82 is positioned at the distal 
end 80 of the threaded tip portion 78. The provision of the 
axially extending hole 82 has been found to signi?cantly 
increase the load carrying capability of the threaded inter 
face betWeen the threads of the threaded tip portion 78, and 
the threads 42 of the threaded hole 40. This is attained by the 
fact that material thickness supporting the threads of the 
threaded tip portion 78 is reduced, thereby reducing stiffness 
of the threaded tip portion and alloWing small de?ection of 
the threaded tip portion 78 that limits the amount of force 
that can be transferred from the threaded tip portion 78 to the 
threaded hole 40. This correspondingly results in reduced 
occurrence of stress cracks in the internal combustion engine 
component, such as the engine block 7 shoWn in FIG. 6. 
The diameter and the depth of the hole 82 depends on the 

siZe of the threaded fastener, etc. HoWever, e?fective ranges 
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for the dimensions of the hole has been found relative to the 
major diameter of the threaded fastener. In this regard, the 
diameter of the hole 82 at the distal end 80 may be 
approximately 35-60% of the major diameter of the threaded 
fastener (i.e. the diameter of the threaded fastener at the 
shank). In addition, the depth of the hole may be approxi 
mately 60-110% of the major diameter of the threaded 
fastener. The rate at Which the diameter is progressively 
reduced may vary in different applications depending on 
proportions of the diameter and the depth, as Well as on the 
siZe of the threaded fastener, and the machining capabilities. 
HoWever, a threaded fastener having an axially extending 
hole With the above described proportional dimensions has 
been found to effectively increase the load carrying capa 
bility of the threaded interface so as to reduce occurrence of 
stress cracks. In providing the hole 82, care should be taken 
so as to avoid sharp corners in the hole so as to prevent stress 
concentrating features. This may be attained by providing a 
radius at the end of the hole 82, i.e. end of the frusta-conical 
shape. 

For example, in one example implementation, an M18>< 
1.5 bolt having a length of 170 millimeters may be provided 
With an axially extending hole 82 that is approximately 
betWeen 11-20 millimeters deep from the distal end 80, and 
having a diameter at the distal end 80 of approximately 6 to 
11 millimeters. In this regard, an axially extending hole 
having a depth of approximately 15 millimeters, and a 
diameter of approximately 9 millimeters at the distal end 80 
has been found to be especially advantageous in a M18><1.5 
bolt having a length of 170 millimeters. Of course, in 
different applications Where the siZe of the threaded fastener 
is bigger or smaller than that noted, the dimensions of the 
axially extending hole can be proportionately increased or 
decreased, respectively, from the described approximate siZe 
range noted. In addition, different dimensions for the hole 
can be used in other implementations. 

FIG. 7 shoWs a cross-sectional vieW of a threaded fastener 
90 in accordance With still another example implementation 
of the present invention. As can be appreciated, the threaded 
fastener 90 is implemented as a cylinder head stud that may 
be used to secure the cylinder head 10 and the engine block 
7 together. In this regard, the threaded fastener 90 includes 
a shank 94 having threads 96. The shank portion 94 includes 
a threaded tip portion 98 that engages the threads 42 of the 
threaded hole 40 so as to de?ne a threaded interface betWeen 
the threaded hole 40 and the threaded tip portion 98. 

In the manner similar to that described above relative to 
the embodiment of FIG. 6, the threaded fastener 90 includes 
a stress reduction means including an axially extending hole 
100 that is open to the distal end 102 of the threaded tip 
portion 98. The hole 100 increases the load carrying capa 
bility of at least a portion of the threaded interface betWeen 
the threaded tip portion 98 and the threaded hole 40 in the 
manner previously described, thereby reducing the occur 
rence of stress cracks. The proportional dimensions of the 
hole 100 may be substantially similar to the hole described 
With respect to FIG. 6. In this regard, Whereas the threaded 
fastener 90 is signi?cantly longer than that of the threaded 
fastener 70 described in FIG. 6, the dimensions of the axially 
extending holes is largely driven by the diameter of the 
threaded fastener more so than the length, assuming that the 
total length of the fastener is signi?cantly greater than the 
length of the axially extending hole. 
As described above, the threaded fastener of the present 

invention may be a bolt or a stud, or may be other similarly 
threaded fastener, such as a screW that is used to secure 
internal combustion engine components together. The 
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8 
threaded fastener and may be made of any appropriate 
material including brass, various steels, etc., but is prefer 
ably made of hardened steel to handle high clamping loads. 
The threaded fastener may also be treated With a coating, 
plating, etc. Of course, the threaded fastener Will have a 
particular dimension including length, diameter, thread 
pitch, as required by the speci?c application. The internal 
combustion engine component may be an engine block or 
other component, and may be made of any appropriate 
material such as iron, aluminum alloys, etc. 

It should also be apparent from the discussion above that 
another aspect of the present invention is in providing a 
method for reducing stress failure in a fastening joint of an 
internal combustion engine component. As note previously, 
the threaded fastener may be a bolt, a stud, or a screW, and 
the internal combustion engine component may be an engine 
block. 

In accordance With one embodiment, the method includes 
providing a threaded hole in the internal combustion engine 
component, providing a threaded fastener having a threaded 
tip portion With a radius and a distal end, and inserting the 
threaded tip portion into the threaded hole of the internal 
combustion engine component to de?ne a threaded interface 
betWeen the threaded tip portion and the threaded hole. The 
method further includes increasing the load carrying capa 
bility of at least a portion of the threaded interface. 

Accordingly, in one implementation, the reduction in the 
stress is attained by progressively reducing the radius of at 
least a part of the threaded tip portion. Preferably, the radius 
is progressively reduced to the distal end. In another imple 
mentation, the method includes providing an axially extend 
ing hole at the distal end of the threaded tip portion, the hole 
having a progressively. reduced diameter aWay from the 
distal end. In this embodiment, the largest diameter of the 
hole is preferably positioned at the distal end. 

While various embodiments in accordance With the 
present invention have been shoWn and described, it is 
understood that the invention is not limited thereto. The 
present invention may be changed, modi?ed and further 
applied by those skilled in the art. Therefore, this invention 
is not limited to the detail shoWn and described previously, 
but also includes all such changes and modi?cations. 
We claim: 
1. A fastener joint that reduces stress failure in an internal 

combustion engine component, the fastener joint compris 
ing: 

a threaded hole in the internal combustion engine com 
ponent; and 

a threaded fastener having a threaded tip portion With a 
radius and a distal end, the threaded tip portion being 
inserted into the threaded hole of the internal combus 
tion engine component to engage the threaded hole, and 
de?ne a threaded interface betWeen the threaded hole in 
the internal combustion engine component and the 
threaded tip portion; 

Wherein the threaded fastener includes a stress reduction 
means for increasing load carrying capability of at least 
a portion of the threaded interface betWeen the threaded 
hole in the internal combustion engine component and 
the threaded tip portion; 

Wherein the threaded tip portion includes an axially 
extending hole at the distal end With the axially extend 
ing hole having an opening at the distal end and a hole 
end positioned at a depth aWay from the distal end, the 
axially extending hole including a progressively 
reduced diameter portion extending continuously from 
the opening at the distal end to the hole end. 
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2. The fastener joint of claim 1, wherein the stress 
reduction means includes progressive reduction of the radius 
of at least a part of the threaded tip portion. 

3. The fastener joint of claim 2, Wherein the radius is 
progressively reduced to the distal end of the threaded tip 
portion. 

4. The fastener joint of claim 3, Wherein approximately 3 
to 10 threads of the threaded tip portion from the distal end 
have reduced radius. 

5. The fastener joint of claim 1, Wherein the largest 
diameter of the hole is positioned at the distal end. 

6. The fastener joint of claim 1, Wherein the largest 
diameter of the hole is approximately 35-60% of a major 
diameter of the threaded fastener. 

7. The fastener joint of claim 1, Wherein the hole has a 
depth dimension of approximately 60-110% of a major 
diameter of the threaded fastener. 

8. The fastener joint of claim 1, Wherein the internal 
combustion engine component is an engine block. 

9. A fastener that reduces stress failer of a fastening joint 
of an internal combustion engine component, the fastener 
comprising: 

an elongated shank; and 
a threaded tip portion an a distal end, the threaded tip 

portion at least partially de?ning a threaded interface 
With a threaded hole provided in the internal combus 
tion engine component When in use; 

Wherein the threaded tip portion includes an axially 
extending hole at the distal end With the axially extend 
ing hole having an opening at the distal end and a hole 
end a depth aWay from the distal end, the axially 
extending hole including a progressively reduced diam 
eter portion extending continuously from the opening at 
the distal end to the hole end. 
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10. The fastener of claim 9, Wherein the largest diameter 35 
of the hole is approximately 35-60% of a major diameter of 
the threaded fastener. 

11. The fastener joint of claim 9, Wherein the hole has a 
depth dimension of approximately 60-110% of a major 
diameter of the threaded fastener. 
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12. A method for reducing stress failure in the fastening 

joint of claim 1, of an internal combustion engine compo 
nent, the method comprising: 

providing a threaded hole in the internal combustion 
engine component; 

providing a threaded fastener having a threaded tip por 
tion With a radius and a distal end; 

inserting the threaded tip portion into the threaded hole of 
the internal combustion engine component to de?ne a 
threaded interface betWeen the threaded tip portion and 
the threaded hole in the internal combustion engine 
component; and 

increasing the load carrying capability of least a portion of 
the threaded interface. 

13. The method of claim 12, further including progres 
sively reducing the radius of at least a part of the threaded 
tip portion. 

14. The method of claim 13, Wherein the radius is 
progressively reduced to the distal end. 

15. The method of claim 13, Wherein approximately 3 to 
10 threads of the threaded tip portion from the distal end 
have reduced radius. 

16. The method of claim 12, further including providing 
an axially extending hole at the distal end of the threaded tip 
portion, the hole having a progressively reduced diameter 
aWay from the distal end. 

17. The method of claim 16, Wherein largest diameter of 
the hole is positioned at the distal end. 

18. The method of claim 16, Wherein the largest diameter 
of the hole is approximately 35-60% of a major diameter of 
the threaded fastener. 

19. The method of claim 16, Wherein the hole has a depth 
dimension of approximately 60-1 10% of a major diameter of 
the threaded fastener. 


